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JFJn;~qui;:JJ~ey of '1'17i[nd Speed mnd Dilrt:~t:l:iou,. :R.i,:buiJidsolll Flats,, lP'ark Ciilty,. lJtah, Jmu: 11, 1992. 

/bourbon/fr-4642 



On oJlLlllrllE:! 10 and ll,, :1.99:;! Jf:i•ln::: l(!:i;:) :mampliltllC:I loc::at:.ll.on:m 1ii•c:!:Jt:"•E:! ::::c::~lc:!G"be::d. 
t:o asc:::E:!:J::t:a:i.:n t.l:u:! c:::x:t:o:::n1t:. of ltJu:::avy :nu:!t:al cc:J•nt:aminat:c:::d. :mu::;:pc:!ndc::~d. 
part:ic:::uJ.at:c:!: :mat:t.c:!r Jrnic;rrat:ic:n~l in thee:: a:i.x pa1t:.:lniray lf:rom 1t:.h•E!! :mi:t::c::: l'::no11irn 
as JR:i.chard.::::on :li'lat:s 1• Park. Cit.~{,, Ut:ah .• ltU.qh1t:.y .. ··plu.:m (UO!li) pc:::r·c::,e::Jtrt:: 1::1:f 
"1"1"1•'=• ']l•=,·.··l ,·=.•·c·.~:J''.·,e=.•. •=····1'1·)·~1· ·=•·c···•·· ''ll''·,e=•·=!· ·1' ·•=· 1111 •C''I''I'"I"'='·l''"•E=";ll 1111 1·-r·J'L' 1t·")·l ,., .. ,l.l'"'l' n1·1·=· ·t···~/']''''=•·•=·. 1''1'1:' ... ......... . ,,,. "· .t•. ~.. .... , .... ~ ................ ,.... .c .. 1.. ··'·• .......... • ........ ~ "'··· ~.. ...... ,.. ~~... .... •. ~ c .... 1. • •• ~- •·•·'' ··.J ~ ............ :. ~o .. . .. 

qrra::::::;:c:::s and .bush.. ~l['h:u:: c:::ov1e::r ha::;: .I:H::c::~n p.ll.ac::•e:!d 1t: .. l:u:n::ce:: by t:ltu:~ 
]pc:J•1be:!nt::i .. aJ.ly rc:!SJPC:lin:::ihl·E!! par1t:.y (PRP) .. ~J['J:u:! PHP dce::nie:!d. t:hce:: 
l~nv:i.rc::,rmu:!ltllt.al ProtE:!ct:ic:Jn .A.c;Jrc:::ncy I( gp,A,.)I ::::it·e:! a ecce::::;:::: t:hc:::r•e:~by lim:ll.t.:i.:n9 
sa:m.pl:il.nq l.c:,ca1t:.:i.oJtlls t:o t.h .. e:! :p:~::opl:!rt:y 1' ::: :p~e:!ri:m·e:rt::~:n:· boundary.. lind.lce:: 
spl :i.t: ::::a:mplo!!!::;, lii'l!!:lt:le:: rc:::c;pH::s 1t:.l:!d lby t:h·E:! PUlP , collocat:4:::d. sa:m.pl.c:::s III'E:!J::IE!: 
provlc:ll4:!:d. as f:i . .:t:t::c:::r spl.ll.1t:.::; a.x•e:: not. po:::::::ibl1e:: •. Sc:::v·e:!:nt:c:!:l:!n ( 17 )1 ::::ampl•E!!S 
1iwrex·,e subm.i·tted for ;:malys:is .. No samples. ind:ica~ted debectabl·e le•11·~:~l~:: 
o:f c:::ad:m.i1Lllm,, ]..e:!ad or a.r::::ce:!n:i.c.. :J~'C:lillr :::ampl•e:::::: at. :f4:l•UJ:: d.:i.ffce::r4:!:nt: 
loc:::at:i.c:Jin::: 1, ·l::lii'O c:::ach on d:i.f:f4:!:r•e:!ltllt. da:l/'::3: .ll.nd.ic:a.t•e::dl t:ra.c,e::s lc:::vc:::l:::: of 
~~::il.Jru:: at. t:hce:: 1:i.Jmit. of c;ruant:i.t:at.:i.on l•e::vc:::l c::1f t:hc::: a:nalyt:ic:::al :nu::t:hod .. 
'l[~he:!: :J::•:::s.uJ:I::s :i.nd.:icat:e:!: no :~:·•:::le:!.cH::4:!: o:f hc:::avy ·m·e:rt::al C4:;,n1t:.a:nd.nate:!d 
part:i.culat:1e:: Jm.at.t·e::r from JR:i.chard::::l:lirl. lF'l·clLt:s. .• (H.,e::f4:::r t.c:l D:i.s.cus:;::io:n 
::=:ce::c:t:i.Olr)l) ., 

I l!il~l~'.l~to u uc::~·~l~' :1: o l!il 

O:n ,June:!: 1.0 1 lJ . ., 1992 1 a:u:: ::;ampl·E!!:m 'i1r1en:·•:! c:ollc:::ct:~::~d. at: t:he:: JR:ll.c:::h.ards.o:n 
Flat.::; ::::it.c:! :i.n Parl~:: C:i.t:y,, Ut.ah for t:he:! pu.Jq:>os~:: of a::::::::~::~:::.s:i.nq t.l:u:! 
e:!xt:•:!:nt: •C:lf :mlc;Jrrat:ion c:J~lf: h1e::avy :nu:!'l::a.1 c::..c:)nt:a:m.ilrlic:l'i::•e::d part:ic:::ulat:,e:: :m.at:t.c:!r 
:f:r1::fllul e:!xpos.~::d 1, pot:,e::n1t:.:i.all·~i; air •E:!nt:raina.blc::: 1t:ail:i.nq pile:!::::.. '][~h:L.::; 
::;ampl:i.:nqr w:i.ll at.t.•e::mpt·e:!d t:o :i.dc:::nt:i.:fy any ch.altllc~p:!::: in t.h.,e:! Jm.il.c~rrat::i.c::~Jrli o:f: 
1:1:i.r GIC:)nt:a:m.:i.nant::~:: m:i.nc:::1:! t:he:! t.:i.:nu:: <elf t.h1e:: oric;r:i.:nal sampl:i.ltllCJ e::11:fort 
c::,c:,nd~:u::t:ce::d. by t.h .. e:! Ecoloqy 1;c :J~:nv:LronnJIE:!nt: :J~'ic:!ld Iltnn:!.st:ic~p:d::i•::,Jrll 'l['c:::a:m. in 
.~July 1986.. .l!d:: thee:! t:ime:! o1f: th.il.::;: sa:m.pl.inq •E:!f:fort: 1, Jmost. c:llf t:h1::: 160 
ac:~:·e sub:ject: area was not: co·vere.d,/vec;ret:ated .. In add:i.t:ion.,, Ha:1:ardou.s 
J:t.1:~nJ~:::!Ln•~1r s~:::re,.:rinq· !r~fl[J~!:S ]I lil'a:::: pl~:··mvic:Jru::::ly lbas·e::d c:Jrn. pl:l.ot:o .... dc:l·Gumc::~ntat:i.c:Jin 
C:l•lf: 111rJLnd b.l.c:l•'i11n 1t:.a.l.ll.J .. nq mat1e::rJ .. al .. 

')[.l'l lt "·' ., .4:' ,,.,, ' • · • ''" " ,.. 1t· ")· ., ·•" '' ·t·"• " ,.. "]' · ··.. •t· ., :1 "l• ~~· , " "] .,... · • • · ··•t· ·1· ., ., ,,.; ·t.. · 4~' ')"1,. · ··]L·· . . . . lilt. .1.1!: .. 1.. ..:•.1! lrliU.P .. :• .JL..:o· ,, ... H:. ·=• .L. •• C:.: .l.:•· . "· CJCd' •. C:.:•C, ....... l• .m.ll .... 1: •. :.:• l U.l.l. • •.. U:. •c.l .. :• .. 0 .J,. : oell.l. r •• 
C:U::y,, Su:m:mit: Cou.nt:y,, ut:ah ... :J~'ro:m 1975 1bc:) 1981, t:he::: 160 acre::: s:i.t·e:! 'i1ras 
1LllS·E:!d for pla~:::e:!JIII.o!!!ltlit:. c:l,f :m:i.nc::: t:a:ilJ.:i.Jtllc~p:; from min·e:!s 01iilltllc:!:d by· t.h.e:! Un:i.t:1e::d 
Pax:J<:. c.Jl.t.y· :~J::i.nr:::s (UPCIWJ:) .. ']['aiJ.inc~·:;; wE::rc:! :plac::.e:!d a.t: dc:!:pt:hs of up t.o ·be!!n 
:l:'4:!:e:!t: .. In 1983,, UPCl~![ :b•e:!qan ·b::1 u.::::c::: ::;oil t:o ·c::ovc:::r t:hc:!: t:aiJ.:i.:nqs .. '~l~'hls 
1:::. an on· .. ·q•::~inq pr·c:,::i •:::ct 1iirh:i.·c::h 11ras apprl:ll:!:::i.Jmat·e::ly m•e::vc:::nt:y .. ··:f:i.v·e:! p•:::rc:::.e:~nt: 
c:::o:mplce:~t.l:! d.urinq t:hc::: t::i.:m1e:: c::1f a ::;.:i.t:c::: v:i.:s::it. :i.n ;!l.pr:i.l,, 1.99:1~ .. ;!!, ::::ce::c:::ur:i.t:y 
fc:::nc,e:: ha::;, I:H:!•e::Jtll put :i.n pl<:u::,e:~ ::::url::oundiltll·g· t:Jtu:: s:i.t:•e::.. Also,, t:hc:!: :::.:i.t:•e:: is 
a :mun:i.•c::ipal/:s::an:i.t:ary 1a:ndf:i.ll" 'l[~J:d.:::: l<EUl1d 111'1:1:::: ].,e;~;:I.SE:!d :by 'IJPCl~1[ t:o th1::: 
cit.y c:J>lf: Parll~: cit.~{ and ·~~r·<:lu:;: u::;:c:!d :!:or .ll.andf:il.11 pu.:~::po::;.e::s :i.n t:tH:! ]ll.:i.d 
1970 11 ::::" I1r11 1990 ,, a l:d.qltlL1ii'ay .,,r.cu;: plac::•E!!d t:ltllt:··c:mlqrh t:hc:!: m:i.d.dllc::: •C:lf t:hoe:: 
]I "I :1 j~' :• "]' ') ., . " ., .. ·•·· ;• . ' ·t·· . ·r • '" "• '"it· .• " ,., I' " ' ., " • .,.. ..,·)· ''" ·1'; :1 ., • ·1=· ·t··]tl .,, ')· .• "1]~1 ,. ·' .• 'I ,. J .. •nltli'C,. L .. ~l.. '··. t..l. C:.:c:l.l •• .l.ltllC:I •• 1/iC.ll .,:,1!:.4 ..... .I.Oltll.:o• 111-.IHI:. 1-.llli l!:.d.C., ... I. ,.,,, ,,'(. .•!:. 1,)1.. .. Ll:.. ...1..1.1~: L l•l•rc:I.J " I 

H.1e.fus1e. in t.he path 4:l•f thce:: Jtd.qh1lifay l,r.aus re:m.oved 1, plac,e.d on t.op c:llf t:h'e. 
undl:i.::::t:ur:l:u:!d 1a.:ndf:i.ll se::ct::Lons and c::.o'ln:::r•e::d -~~~·:i.t:h soil .. 

~~~~ht:!~ 1:3: :i .. t: 1!!! 1 iCE!:~:;. 
x~e::sid,enc:e:.s .. It. 

:i.n a rural a:t:·~::.a 
:is 11dthin l .. 5 m:i.le:s 

w:i1t:.h v1e::ry .,,r:i.d•:::l·~!' sc::at:t:.:n:·e:!d 
of P:rosp•E:!Ct.or :s:qua:r,e::, a ne·~~~ 

i 

1 

r. 
i 

I. 1l 
i 
I 
I 

' ' ;·· 



J •• 
~ . 
1 .. 

1 
...... .. 
. ~:: 
r -

i. 
I 
i_. 

L. 

... 

" 'I t .. 'I .. it ·1 ' l 1t Jrl 11· ,., "11 'l ·1 1t'l . r·m:::~:~~··c: .•m:n· ::1.a.. Ct:l•llml.:~:lltlLJL .. :.y l1i'.l:t.•c:: :1. :::~uppor ::m ~ •arJr[ • .• .ll. :.y.. c.1n .. y : .. ~t:J::1::~~:!: 
Jt:·E::.:::;:JL.d.e:n:tcl::~::;, arE:: 'l1r:t.t:h:~.:n a •C:IlrlLE!!: :m:i.lE:!: radiu::; of ·thE:!: sit:•e:!.. ~J[•y:p·m:::~ 1::1:1:' 
materLal harudled by this facility arm m:i.ne tailLngs and 
Jootu:nic:ipal/sa.:n.:i.t:ary :t:'E!!:lf:USEE!:, 'l['hE:! vo]JllLlDDtE:!:!:; of cont:am:i.n.at:t:!:d. 1mat:i:::r:i.als t:o 
bE:!: add.:J::•e:!::;:sE:!d. ar•e:! :11 m:i.llio:n t•c:~ns t::•f min•e:! tail:i.nqs and aJtlL unl~::no,iirn 
quant:i1t:.y c:Jj1~ :munic:i.pal/saJnt:i.t:ary r·E::fu::;•E:! .. 'l['he:! c:::ont:a:m.:i.naJrlt:s ·C:lf c~:nliC::·e::rn 
ar·E:! Jlou:!:t<clLls from tltH!: :mj_JrltEE!: t:a:i.linqs 1, p•cYb:::nt:ial mt:~:1t:.aJ.s 1• volat:i.lte:: 
orqan:il.c:::m 1, BN'.i!1.'':::~ 1• and p•E:!:E:~t::i.·c:d.d~:::s :from 1t:.:t:t.•E:! land:fill .. 1 

I.oq·:i.::::t::Lcal cc:nupl:i.c::at:ic:J•n:m pr·e:!clud•e:!d our ·us•e:! of Hi···Volunu:! sa:m:pl•e:!:t:'S :i.n 
t:l:d.s EE!:fjf:ort: •. l!~l~::~d:i .. ·1un volu:nu:! :::.cunpl·E:!r::;: ( .10 li1t:.e:!r:::: p•mr :m:i.nu1t::~:::) III'E:!:~t:•e:! 
ut.:i.Lli.;~~:E:!:d 1iiri1t::h. a 0 .• B m:i.cron, ::17 m:U.lim·e:rben:· :mixt:!d c•:::11ulo::;.e:: ..... ,e:~s1b~::r 
f:ilJ:I::,e:!r ov1:!:r an H :t1a~:n1.r :::.cnnpl1:: J~liE!!:~t:iod ... '~l~'h1::! t:t::i1t:.a1. ::;ampl·E:! vo111nru:::s 1/i•e::r•e:! 
Jm:il.n:i.Jm1lllllll 1::d:· 41 SS 1 :i .. t•e:!rs •. Jt1',c:n:· de::t:a:ilJ. ::; ,, r1::::f·e::r t:o S1:!:c::t: i'::1lrl1 :;! .. 0 
l!~lt:::1t:h.odolo<;;ry t~:~f t:h~::: RE:!mpon::;,e:~ 1, Enqine:!·E::rinq J' .i~~Jt1alyt:ica1 Cont:ract: 
I(RE.~~.C)1 r•:::p·ort: in .JI.pp•e:~J[lic:l:i.x J11... Sampl,~::s 1i~rl:::r·e:! p:t:·~:::par~e:~d by t .. IH:! 
proc•e:!dur~:::m 1::.e:!'l:: fo:~::t:h in t:hE:!: 4 0 Cod•e:! o j[: F'•E:!dlt:::ral H.•E:!t;JrUl at: ion 1( CJF'H.) 
Part !:ioj, .ill.ppt::~nd.:i.x G::l~l~E:!Jf:•e:!:t:'l!!:n<e:IE:! l!~lt:::thod. :fox t:tH:! D•e:!1t:.e:!rm:ll.nat::i.on of I.E:::ad 
iltlL Su.::;p1::~nd.e:!d Part::i. culat•E:! l!~lat.t•E:!:t:' Co llt:!:c::t.e:~d for .l!mtlb i•:::nt: .l!1.:i.r.. ~J:'h.•e:: 
solut:i~:nH:; fr•:nll tJ:u:! d:ll.q·,e::st:E:!:d. 1:::a:mple:!s ·I,I',E:!rl::~ analy:!:•e:!d by Nat::i.ona1. 
Inl:;.t:i.t:ut.E:! o:f 0GG1Lllpat::i.onal SaJf:•e:!t:y .!i: H•E:!alth (NIOSH) l!~l,:::t.h.od 7300 :!:'or 
:J~: 1 •::::nu::nt:s .• For d.•E:!'I::a :i.J.:::: 1, r•E:! f ~:::r t:t:ll .!~~p].;liE!!.ndll x B .. 

H:i.st.c:l:J::ic:al inJf:ormat:ion :i.:ndic:::at:t::::::. t:tu:~ JR:ilc::hard::;on :J~'lat:::: t:a:il.l:i.nqs liE:! 
:i. rl i:l. ;!:;:[UiE~Ll. :L 1t:. ~C:) ]p t::1 ~~i' Jc~·~C3L ]p ]~l :i. ~c:: Jb ~:1. ~:;. :i.:tl c:l~ jf: •:I .. ];Jf:l;) :J:~ ~::• :>~: i :[U ;E~l t~ t:!: 1 :~r 8 ()' () ~E3L t::~ :t:~t:!~ f:; ~' ~][•]~ ~E:!: 
c::on:f:i.~;rura.t:.:i.on t::,:f the ba.s in lN'a.:s e:~:pe1:::ted ·!::f:> have a :r;u:·onou:nced et: fec:t: 
on .ll.t:J1c:::a1. air :flo'11r .. 'l['hE:!: :basin :i.:m ::::it.uat:E::d. ·1lat: 6600 j1:lE:!E!!:1t:. e:!J.,mvat.:i.on and. 
:i.s ::::1LltrroundlE:!:d. by :J::.ll.d.q··e:::::~ •::1:1:' t.h.•E:! Wc:u:;at:ch :111:oun1t:ains that: ranq•e:! fro:m 
6700 t.c:l 7600 ft:::E:!:1:: :i.n ht::::i.qht: •. S:iJl.ve:!r CrE:!:•E:!:I!: •e:!ltltt.e:n::s t:l:u:! basin from t:he:! 
·l,l'•e::s't::···s•CilLllt.h.'I!I'•E:!::::t: t.l:u::n anql•e:!s t.,C:l t:he:! north.. Dayt:lJlDLE!! u.p valJ.e:!y ail~:: 
·1'"1 ,.,.,,,.. , .. ,.,.l .. •• .. '1'1'1"' 1'a .,.1' .. • ·t .. ··'I 1t· · "l'l'l" ... '1·r· "lit··· ·f''·l'''l'" ·t .. ltl •• ···1'"''""1"' 'I" "'t"1t·'l·a"·r•·····1t· •2· •••• < •• 1 I• ,,. li E:.: t. •!:. c:l ......... I ...... P·cll .. l:.:t . ..u . c. '· t .. L. 9 ... .lc: . ..1:. • .. t. u '"'L •• Ll:.: ,, 1:.: ·•" .. I' . ,11,.1. • • .. " . •I l,:. ,,,, .. " 

~J:'h:i.s ,. hl::llli'E!!:V•E::r l' '1\11E3!:t:·c:!: not. t:h·E:! c:::c:n~ad:il1t::i.•::llrli!:; 1ii'E!!: IE:~xpe:!J::ic:nu:::•E!!d 'l!l'hilt:!: 
:::.cunpl:i.nq .. It: 1/i'ou . .ldl hav•E:! b1::~•:::n ·bc:1 our b1::~JrH:!fit. had t:h•::: 11d.nd:::~ bt:::ld. t:r1LJ.E::: 
t.c:l ant.ic:i.pat.e:!d b•e:!hav.:i.~::1r as our sampl•e:! loc::at::ll.c:J•ns :i.n clc:l,::;,e:!s1t:. 
prox:il.:m.at:y t:o t:l:t~e:! _ ·E:!X]pc:l•S•E:!d pile:!s -~~~··e:!rE:!: on t.h.,e:! SQ1LJLt:l:u:!:rn ... :::;idle!: o:f t:h•::: 
prop•:::r1::y ltJ,ou.:ndar~{ .. 

On ,;ru:rH:~ 10 1, 199:i! ,, fron1t:.al :tii.O'II'E::::rn.•mn1t:. c:r·ma1t:.E:!d ·1,d.nd ac:::1t:.:i.'lti1t:.:i.'e:!s 'l!l·.:i:t::h no 
:t:'E!!:lat::i .. v•e:: t:::c:nu:; :i.st.E:!ncy •. ;!!.t: :1! l~i~: ovt:!:rall, 1iir:il.nd:m oJ::1•~rin.1lL·I::t:::dl from t:hEE!: 
:s:E:l•Ut:ltli'III'E:!:mt: at: 7···10 :I!:Jrllt:l11t::m 1( 18~!;)1 and. 11 .. -<1.6 ]!:not::::: 1( ::Pi;) .. i!\,::;: d:i.::;playe:ld .ll.n 
JOttc:l•d.l:l:'ie:!d :F':iL.'~:rur,e:~ 1,, l!l':i.nd::;, 1iirce:~re:: •::::":t:rE:!::nu:!Jl.~~~- inc:::c:J·:n:::~is'it:•e:!Jtltt: -c:lv•e:!:t:' t:ltll~==~ 
c~:l•Ur::;:~::: c::1f t:l:lo~:! scnnple:! p·e:n::iod... It: :il.s d.:i.f:l:'icult: t:o d.e:!::d.E:lrnat•e:l •C:Int::: 
:::~a:mpl1:!: lc:l"c::at:.Jl.on c:l•V•e:~r t.l:u:! ot:ltliE!!:r ·cll:E:~ 1LIIP'IIrind a:n.d dc::llll'n'~~,ind lo·c::at::il.o:ns .. 
Bas.e::d 1Lll]~l1C:l•n '1t::i.Jm1::~ p~:::rc•e:!lrJt1t:.a.•~lf'e:~s ,, J[,ocat:ion :11 'I!I'OlLllld. qualiJf:y a:m up11d.ndl .. 
Non·e:: of t.l:u:! •c:rl::h•:::r s:;aJ~orpl•E:!s: III'E:!Jt:1e:! ::;::i.t:uat•e:!d 111 d.o1ii'lrlll!1':i.nd 1111 Jf:or any •::xt:t:!:nd•md 
le:n~;rl::h ot: t:ilJll~:! .. 

On ,Juru:! :1.:1. 1, 1992 ·' re:!lat::i.v·mly s1t:albl·E:! 'l1r:i.ndm pe:!r:::~:il.::rl::•e:!d t:hrouqh~:l•Ut: th•e:! 
tC::CIUr::::te:~ 1::1:1:' t:ht:!: ::;ampl :i.:n•:lr •e:~:ffort: •. 'i~lind::; •E:!JOrlanat:,:::d :l:'roJorl t:hE:!: ::::out:h•:::c:a::::t: 



., 
J 

etpp;t:'O}dJrrtately 9•~!~ Of ·the day and due E!Cll:Sl't !5!!; ma:i.:rrta.:i.rdlll~f l:lpEl!El!d of: 
11···16 :J~:not.::;. :J:4!ls ·c:rf 1t:J:u:! day and. 7··-<LO ll::nc:rb::: 6:J: !ls •. Such 'wirind::; a:s:s:i.q:n 
up'111ind pos:i.t:.ii.onm 1t:.o lc:JcatJ.·o:ns 1 and :1~ ,, c:null x~e:!Jl.a1t::i.v~::! do1ii'l:lll!l':i.nd to 
4.,!:i,,axld ::~ r1::spe:c:t:i.·v·e:ly .. See InodJ:fied 11':i.~;rure 1,. ~Jfune ll,, 199:2: .. 

~J['a:b1A:l :Jl .. , .l!dl.r Sa:mpli:nq Re:!su11t:.m ,, ::::unnnar:i.:2:•e:l::;: th.•e:l sa:mpllE!:::; and lo.c::at:ic:J•n:m 
1ii•h:i.ch l:;ho1il'l:l:d an:y dc:::t:.e:lc:::t.abl~:!! ltE!l'ii'E:lJ.:::: :eor t:ltH:! comp<e:lUltlld. of c:::·c:n~lc•:n:·n:: 
·~ ,., ··1 c=[ c····t '"l'rl·l·L· '1'1'111 · .. l.l'"··•"' "'•lrl ·1' c·· .. 1.1"1 ·=1 ··• ·1' ·r·1 ,., 'l''"' l'l"l e·• ., "I c'f·l· '"']'"']: '"1'1 ,.,.. <~~· •• l.l"l'L'l ~ ··• <~~· ••• ·=1 .JL •• :.: c: ·' ' ,, ••. •C: I,JL " • . • " . ,, c: .. ,, .. :. ~:.. ' •• I •• c: .. . ·'" .~. • • . . '··· •. • . •:•l • I •• ' :. .JL. .• • • • ..... :. t'' .•. c: ..• ! .. :. 11 .. c: " • ' ' .. JL •• : •• IL,. ·=·'" 
r~::!::;u.Jl:t::s ft:n:· all cctmpo1Llllrlidl:;.. '~l~'h.•e:l <e:lnly cctn~1::.cnrd.nant: d•e:!"l::e:::c::t:•e:ldl at: any 
l•:!!VE:!.ll. .,,ra:::; :~~:Lnc at. 0 .. 0001 :Jn.q,lm·:• (O .. li~l.q,/Joct;1 )r 'l!l'h.li.ch. i1:;: 1t:h•e:l l:i.:m.it: C:l•lf: 
quant:.li.t:«:r1:: i•::mr for 1t:lu:l analysis,, 'J['he:!!:;,e:l le:!VtE:!l !:; Wl!l!:t:'e:!: :no·b:::d. at: loc:::a t:ioru:; 
l (C<c:1Ultli1t::~i' :Road :J~:ast.) and 3 {lftil.q:t~L,ilray 40) on t:he::: lCit:h and 4 (N"i~l· 
•c::t:n:Tu:!r c:l•Jf: ·the::: :::di.t.1::) and. !~i; (Hi~~rh·l,ray 24H) •c:1n t.h.•e:! l.lth .. 

No ::;.cunpll:!s ~::tJr11 any d.ay u.:ndt:n:· any wind cond.it:ion ~==!:,::h.ilb:Ut: .. e:!d ~==!le:!vat:~:::d 
l1e:!Ve:!:l:::; of ct:m.t:aJrtlina:rYI::I:;. .• ,JuJtll~::: l.lt:h ::::a:mplinq 'l1ras a. be:::1::·t::le:~:t:· iE::a:mplinc:J· 
day .,,,·:i.t:h re:!:mp~::!c:::t:. t:o t.h.•e:! ab:i.lit.~{ t:o ammi9n 111 clc:u:;:mic: 1'11 up11dLnd·:·:dc:J•I,I'Il'wl1ind 
mamp1:i.:r1Lc;lf lc:H::at::Lc:nu;: •. In li~:!u of thi1::: ::;cle:!ltlli:tr:i..:Jr, 0 .. OOO:I.Joru;r./nrl• of :2:inc::: 
at: loca.t:i.ons 4 and 5 and ·v·~:!r:.:mm nondet,ec::~t:m and l and :1: :is s·till 
ru:lt;Jrl:i .. qibll:! and ::;houJ.d not be::: vii.c:::·l,r·e:!d a::; a lt:•e:ll~:::c:ts,e:l .. 

It :i.s .,,l'<:n:.·tJ:J. not:i.:n9 t:ha.t re:str:i.ct:i.on :e:roJll site acce:s:s p:reclu.ded t:he 
i:mple:!::JJU:!nt:a1t::i.on c:l•Jf: 1t:.h.,e:! opt.:Lmu:m sa:mplinq st.rat:e:::qy 1t:.<c:l d~::!1t:.e:!J::Jrn.ll.Jtll«:!: an 
c:J•fJf: .... sJ.t:•e:l rE:!lle:la::;.e:! .. '~l~'h•e:l :b·e:l::::t :::;ampl:i.Jn19 approach 111'c:Juld h.av•::: lbce:!•E!!n t:o 
po•sit.ion samplers in the: mid.dle. of t:he expos1:!d are~a., t:.:I.H:l p•e:lr.Ji.mr:!·l::•m:· 
of 1t:h,e:l ~e:!XJ~l•O!:;•md aJt:··e:!<1lL,. and d.li.l::.1t:.a:ru::e::: st:ra1t:.:i.f.Jl.c:::d. 1.oc:::a1::it:nlis (aJ.:::;t::~ 
al :U:.1ii•:il. nq f·c:n:: ''1' .ind d~:!q:J:~lE!!e::: va r iab :i.l it:~{) to t:ltll4E!: p:t:·opl:n:·1t:.y b •C:I1LJlltlidaJc:y a.:nd 
t::t:ff .... :::::il.t.E:!" 

Bam.E:!d u.pon ·the:!: in:eorma:l::ion plt:··e:l::::~:!!lrl.t•e:!d in t:J:u:!::;1e:l J::le:lpc:l•lt:t:::::,. t:J:u::Jt:,e:! :i.:l:; n.c:1 
diE!lllDIOn.::::t:ra.hltE!! rtE!!ll::a::::~:!! prE:!:mc::!Jrll1t:J.y o~:::c:::u.rrinq at: t:he::: lR:i.,c::hard.::;on :l~'la1t:.s 
:l:;it~4E!:., '~l~'h.•e!! V•E;!t:lr•:!:1t:.at:i•il·~:! c:::c:rli'ce:l:t:· plc:I.G•md t:he:!:lt:•e:! by t:he::: PlRP has r·e:!dUce:!:d. t:h.e:! 
p:J::~E!!V·:i.<C:IlLllSly d.~c:ICUilll·e:::nt:c:::d. ( 1986 .]ti'I'J[~ rce:!pOrt:) pi:trt::il.c::.ula1t:.•e:! :mic;J[:t:·at:i.on j(:ro:m. 
t:htEll mit:c:!:., i!l,n·y uru::app·e:!d ar,e:la will p•lt:,e:!S4E!:nt: a po1t: .. e:!:nt:ia1 :I::C:l•r 
:part.:i .. ·c::ul.a.t.•e:! Jrnic;pc:at::il.on •~ and ·t::lrllc:::Jt:•e:!:l:'e:J•r•m ,, :Lt: ::::hou.ld be:: :~:·~::!C:::<C:l.:UIJrn~::!ltlidE:!d ,, i:l:' 
:i.t: has not. allt:•e:l•:u:l:y c:H::curr•e:ld, t~hat: t:he:! PHP :::;houJ.d •c::oJJDrpl•e:rl::lE!l it:s 
v··et;eta'tli.ng· process a·t R:i.c~l!ard:sc.m li':J.a·ts ~t::he:rela•~r" d.:i.:rninishin9 any 
potential for particulate miqratLon off-s:i.te. 



TABLE l. AIR SAJ11flPLIJNG RJES:UL'ir'S 

RICHARDSr[)N FL1!1TS 
:P.ARK: CITY, UT~~~~JH 
JUNE :llOI ·· ll, ll99~1~ 

1·==;;;:;:::::;;:;:;:==:::::::::::::::::·:::~::;~;;;;:::::::;;==:;:;~·::::;:;====·:::;;;;;:;::;:=;;~;:;;;:;:=====·~::::;:::;;:;;:::::;==;~;:::;;:::====·==:;;~;:;:;:;;====::::::::::··==;;;:::::::;;:;:;:==:::::1~ 
• Lo<:atklJCt Samplec! (mg/m:l)ll (mg/m:1) Sampled :Numbe:r • 

I (Li1ter:s.) 

;II· Jl,, CmwtJI' 
Roacll E:l~St 

;IIJ,, Hit~lnvay 
110 

4816 .. 000:1. 

.. 0001. 

Ju11e :1.0 Jl0:15l 

l:'ifD Jwcte :W 

.............................................................................................. .: ................................ ~ ........................................... .. .............................................................. . 
. ;1.1'4,.N'III/' 
Conu::r of Siil:1~: · 

;1.1'5, Higbtw:aty 
:M8 

'Jf'dp Blanik 

/botubolll/fl~·4642 

5182 .()[)(Jll ND JUJCH~ :J.l :1.0269 

5121 .()[)fill ND .hme J.l :1.027:1. 

0 NI> J)l 

0 ND .. Ol NA 

mrilJlillW<Iltlli:!IJPC::r lt:ubii,c: :llltc:ltc:.r .. 
:Not d~::l:1~:dtc:.d a1t IJb~;: im•tnmru::11.1t litmtit of quallltiitalilon .. 
:Not a];1pH1t:albk:, lot allldl ltrip bhmks applly l:o thr~: ,entire sampliing c:::llfort .. 
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:tiJI;j~'~i'l oil jl!'f, (;c1Mrl1:1'il' ltcll, 1: 
:11J1;2~:~i;l 1l1 jl':!:, C:clMrl1:1'il' !tell. II 

Ull;!~!ii! Jl1 jl:l, ll!ltlj~i'llll1'' ·MI• 
1il]l;!~!i1r' ••1 jljl , .~IU1 ~~:.cn•t·~ltl' ~s:i 1:11 

11l]l;!~!i!l' J., jl!i,, llil!lh'~lll11' i!lll!l 

111]1;!1!111 ~•• l.tl••t: Elll111rt~: 1'" 

11l]l;jl!i1'' j., jj;l ,, 1111!1~' ~.(I 

11o·;!~'~~~' 1•• jjll,, 1~r11 ~· ~iH•• 
11(]•;l:c!ill J•, jj'l,. 1C:111. <id .. 11: 

111l:!~Mi J.. l'i! ,, tC: c11.~ :Rid .. 1~1 

1IO:!:l'11 J., jj~j" i~lii!llhUIJI' ;j!lll!i 

~u;r.'l'e> rl"'r.• llhii'lk 11
' 

11U;!~'l'~i f:ilcl·l•cl IH.Iwnlc ·•• 
11 (]•;!~!111 J., I.CIII 1111.111,j~: i!'1' 

111JI;!~·M ••• I.C)·II llltlll1j~: ;1 111 

Ul•;!l!l11 J•• I.CIII IBII.rmi~: 11 11
' 

11 o:!:l!i 11 J.. 1.1111 l!ll.rmi~: ~~··· 
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I~IICI 
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l.l 

(Jill Juicu:: 8, 199~;~, thc;~ :Re:~spo:nsc;~ Elttg;imec::ring and .Auallytic:~lil c:ont;rac:.tt (REAC)i n:c,E:ived 11~lork 
AJssig)UJtti.IEml (111lA)I 'ii!3··6·~t:! lirmcn. the:~ lJ.S. ElPA,/ERT. 'J['ht:~ '11\/'A. n::quc::slted that ailr saJnlplling be:. 
lle::rl)onn.•ecll1to dete:ltltllillt•E: 1tlru:: e.:dstam:.e;: ;md t:~ld:e:Jctt of ailrbonu:: c:Olltl:auniJIIilttion :mi~:ra1ting fl:om lthe:. 
RidtaJrdson Flails sit·e .. The;: l[J .. S .. Elf'A/ER'l['-REAC lfidd ac::ltivities tool!: pllatc:•e in Junt•E: of 1992 .. 

The. lfUtc:h:atrcllsoltl Flats siite is; lloc:altc::d apprc:mhlllatelly 3 . .5 miJles lllOlrlth of Pad: C:ii:ty, Utaltt. :l'lt is a 
:s:il.v•C:lr· mitn.1:: lt<JiililnJ~:!> di~spos<lil site,, l.oc:ai:'E~cll on 160 ae:Jre;~s, tba1t bas lbc;~eltL partiallly cov,eJrc;~dl111'ith soil. 
by 1tbE: owners.. The Umi1te::d. S::talc:~s EnviJ!'Oltmru::nllt<ail Proltc;:.c:tiolll AgeE:nc:y· (U.S. EPA) Rc;~gjion VJ:II 
Oilli .. Se:):~ne C·o~clrdiJCLaltor (eO:SC), Mlidhaell Zimm1·e:nn.an, c:olllltac:t•c:clllthe U.S. EP.A/Eltl,liiromcn,E:ltt1:al: 
H.,espon~se T'e;~am. l(l!J.S .. ElPA/ERT)I in Edison, N.Jr, l~or assistaJCu:c;~ wi1th 1this iJIIV•estigaltion. 

The:: :sJit1E: has lbc;:,c:n inaec:tiive:: :s,i[u,c:c:. 1th.c: c;:mrlly 1980s. The;~ typ1e:s of Jtnat:,E:liials hlllllidJl,c:d by theE: siltc;: 
w·erc:: heavy :metalls; h1 1taiHngs and: lllllJLniic:i.JlliLI/:s;aJcti.ltaiJ' rd\Jse;:. Tlu: volmnllc:: of 'c:on.lt~lllillilrtllltl;~dl 
mate;~rials Ito be :aclldJ['I:~ssc::d iis two millliion 1toms of ltaiUngs an.d i3llll unlknown qucmtity of 
munic::ipall/saniil:ary rdrlll:s,c:. 'J['Ju: ~c:orllt<UIILiJtLlllllt!> of e::oJtLC:l;~rn are lc::ad, •c:admimmt, mrse:mLic:;, and zhu:: .. 
. A siltc:: ltiUIJ[l has lbc::,;m adapted fl:omt tbc;: Ric:lr1ardson Fllat Tailiiugs 1l'''orkpllan, J[lrovide:~cll by the;~ 
E~c:ology & t:hu:: Emiitrmcmru;~llllt (E&:E) Te~~dmic:al .Assistanc:c;~ Team (TA:T) (Figure;: l, Aiir :Santl]fllc;~ 
Loc:aliion~s) .. 

M[ETHIO])()Jl.OG··Y 

'li1~u;~ l[J .. S .. EPA/ER'l[' .. REAC: liidld ltc;:mtn. cxmnpllt;~t:ecll a site:: w.ailli: .. tlrm:mgh on1 Jun.e: 9,, Jl99~1~. Sam.plling; 'bu::gan 
onlhlllu:: 10, ll99~;~, andl c:onlilll:uc::d. tlhltOlll!l)~l .Jrume;~ ll,, 199~i~. S:im:e:: sii1tc;: ~u:c:e:s~s~s• was dc;:niied,, aiir samJ[lle;~s we::rc~~ 
c::oltle::dce~ell at fiv,E: ku:~31:tiio1nS alklltlg; th,~: pce:rim.,E:t•c:r of the;: site;:. The;~ winds wc::1re Iil!~h:t to lu:avy (:()1 .. :J,fi, kni01t!>) 
lUld 'lllltdable. ilct djirc::1t:tJion (FigliJ['I;~s 2, 3 .. Frc:~qut:~nc:y of 'W'indl Spec;~dl aud DiJtc;:d:ion,, June;: 10 and Jll) ovc:~r 
1:1u: two s.:aLJltl][llling days .. The: sam.piing loc:;atlio:ns: we::rc:: c:lctos,en on the;: lfilrstt day olf s.:amr1pHrl~~!!, appanmtly i1c1 
dc::siig)natc:~cll upwiln.d and. dlclwnwiJtull p(Jisit:ions:.. Sine:~;: tbc;: 111iin&s: c:lltllltlll:'E:d so muc:h duriJCLg: the;~ day,. ti111E: 
lloec:ations rc;mnainc::d du:: saJtlli•E: for botJh days, whillE: du:: upwind and downwind de:~s.ilg)tLliL'tiio:ns c:hmnll~ed e:~vc;~ry 
day . 

2.1 

Five:~ s:atntL]fllilng lio~:~al:ions bacll bc:e;:n doto:s>,Emt by 1tlu: :Re::1~ion_ VUJ[ EPA Jpe::r:s>olmcu::I a111d. usc;~cll l)or 
p1re~~~~iiow;. saJUliplliJotg; e;:llCor~ts .. T1ru:: REAC tc:~a~m1 did 11101t smmple: a1t du:::s,c: :s>aJttJ.e~: loc:atiiorM: sine,~: site: 
ac::,c:·ess. was; dc::nil,~:d. lfl[mM::vc;~r, Jfiv·c: loc:a1tioltls akmg: the;~ J[lC!:rime:te;:r w~E:re;: c::hosc~::n. by !the: U.S .. 
EJP~1!1./EH.T 11Vork .Ass>ill~n~nMmt :!1/l:amag.c:r,. bas.e:~ell upon tb<E: 111ii111d cllil~e;:,c:t:ion,, to d.t~:t,c:nn.inc: if t:IJ.c:~rc:: 
w·c;:n:. illll~' olfl'·siilte;: ailr c::mdssions from. thuE: pile;:. AU of tlu: :S>aJDtlpJl,E:s c:oUc:cltc;:dl ll1y tb,~: U.S .. 
:EPA./ER'T ;atnld :REAC te:~aJt111 ·we;~re: 'c:oUc;:.c:t•E:cll as: :n:piJlc:atc;:s. Ea1c:h s:EUltl][llJin1g Jlo,c:altiioltl bad 1two 
Jl11LIJm1p:s, sc::t oult and two :s::amnpJI,~~s 'c:oUe;:c:t,E:cll. 0Jnc;: of tlu: s1mn.pJI,E:s :lirom c:adt lc:u:~ll'ti~on w·em:c:: 
provide:d. 1to the;: potc:1nti;dly rc::s:pc:m~s•iblc;: par1]r (PRlf'),, ·uniit~~:cll ]['ark Ci.1ty :11/linc:s. (UPCM) 
Jli'cmiOJJLJli'd as; "splits".. T1~tiJs, proc:c::dun:: 11lllows tlu: PRP Ito have: the;: s:amct~llc:~s indk:pe:nden1tly 
11Jti<3LI~I:1:·c:d, i111 th1:~ 'E:vc;~n11t that: tbc:y want Ito pc;:rf01rm thd~r own arlaly:s:iis. 
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2.2 

M[e~:diiUJIIll lfllow :sam.plling; plHillp:S w·mrc~~ usc~~d. at a now rat,~: of 10 liite;~rs p1~:r nctinute. (l./miln) Jf(n a 
dlltration of lltpprmdnoulilte;:ly c:iight bowrs p1;~r day. SaJmples W1~:n~~ e::olJh::,c:te::d Jfl·omt 1tl\u:: five;~ sancLJb•lilng 
locations lfor two days.. CailibraltitoJcts 10Jf 1the !>aJtlliplliJ:tg; plUiltp:s w'c:1re;~ ec:oJculhJt(:t·ed .Plriio:r to l.h1:~ 
SlllllltpliJng e;~.llf'ort by :me:alllis of a Jllrim:atl]l :fllow slt<mdcll!'d (bubbl1;~ JCIH:h:lr),, and at ltbe. begim1iing; mn•ll 
c~:nd of e~:adh :sampllin1g pe;~riodu:sintg a e:aliibrat,ed sc~~·,:ondary flow stmcullmrd l(rotcmu:ltc:r).. Th1;: 
a'c:tu.al Jllow ra~c::s an1d sampling periiods. mnployc:d can be rc:Je:re.rtc~:d in the fic:ld data :sheets in 
App,c:nd[bc: .A. 

Chct lthe lilrst day of :samplintg: (J1m.e:: 10,. ll99~1~)1 tlu:rc~~ 1Mc:n:: sc:atlte::r•c:cll show1::rs;. howe::'l~er,, tb1:: plllllCL]bm 
1MC:Jre~~ stopped andl tJiu;: !mumplilctg: ncu::diia IC)O•'i''c:rc~:d.. The;: showers cllid Jctol: impac:l: th•c: sampling 
e~::flrort. On tlu: s1:~c:ond d:at)l of sam.plling: I(JIIJ[IC;~ ll, :1:992) tJiu~~re was. a briid: dowJCLpowr iin l:h1;: 
afb:Jmoon\, at approxim.at·c:lly 2:30 pm.. ']['Ju: pmnps at l.oc:at:iio:ns. 4 ancll5 w'cm~: not c:ovc;~r,ed 1C1uk::ldly 
c~:noug)h,, ;md du:: !>mcnplliJCLg ncu~:diia b1::c:amu:: ·w·1;:t. 'J['b~:sc~: s:unpk c:as;sc:ltt•E:s wc~:r·c: ,c:xdll!llttg•c:d Jr(J~r new 
sampling mc:dia (t::assc:Uc::s) for tbe: rerrutiJnde:r of tl1e: sa:mpliJCLg pt::riod on 1tha1t day. Th1c: two 
Slllllltplc~~s ~firom Jlo,::atioms; 4 cmd .5 IM::rc:: submiJtt·c:d l:o th,;: 1.<3tbor:ahl•Jry as on1:: saJcn1p1lc:. pc~::r Jlo,,:alti.,,,l~l 

witb a total vollu:rn·e Jf()r e::ac:b sc::lt of :s:mcnpl:•c:s. It was Jrc~:qw::st1:~d tJhal. du:: pailrs of SlUJliple:::s: h•:: 
lll1J.aly1:ed as om:. sample~: k1r 1c:;u:h llocatiom. 

A me;:l:l~:orolog)i•(:clll st.:atio1J. was de::pJ:,o~'''E:d Oil si1tc~: Ito :mc:asurc: an.d do·c:umc::nlt weather 'c:on,di.ltioJcts 
duriJCLg du:: smcn1p1iJctg ,efl\oJrt (lf'iigur·c:s. l, Ailr S:ampJ.,~: l10•t::atioms).. Th•:: wind cllired:ion dl:ata tt:oUe::c:t·c:d 
Olll site: doc:um•::nuts whc:1n;~ the~: wiund was c:omitllJ~~ Jiom1, <M> is th•:: staxuJlmrd prad:ic:•:: ·when wind 
dilrecticm data iis r'epmted, as opposed to where: tbe wind was goiimg towaJrds (I1igures. 2~ 3). lltl 
tbis way, tiH: sam.plliJCLg loe::at:ions opjposiltc:: of lthe reJ[lOit,c:cll whuJl din:cltioJct mn:: the J[o,t:atiolll!i 1tha1t 
wouJldl most IJik,E:lly be:: im.pac:l:,c:d by :aiJrbc:u:lll•f: •(:OultllllllLiJCLCUJ.It!> Jrllli!!it'atilllg; oil![ siilte;: (c;:.g. if du:~ Willld was 
IC)O,mliJolg; l':rom11tbc: soultbwe;~st,, a s;mltple:: c:olJI.c:c::ltc~:d iJCL 1the lllOrltbe:ast: llJn:a of tbe :site W'Ould b:: ltlllOslt 
llil~lc:Jly to be: c:oJctl:aminah:d by :atilrborn•c: ·C:Oili<C)fmtratioms olr '':onlt;ullliJCL<mts) . 

Tbe £ollowmg U.:S. EI' .. A/ER'f'.·REAC SOPs w·ere £oUo1Med :fC.r 'lhi~s prqje:ct: 

ERT/REAC SOlf' ;!1•2002, :SamJ[Ill~: :Do,c:lUJlteJcttaltion 
ERT'/REAC: SOlf' ;!1•40ll0, ClhaiJJtof C~llstody 
ERT/RE1!1!C SOlf' ;!1'2004, Sampl.1~: Pat::k:atg)tng aJCLcll Slttiiucn.1::nt 
ERT/REAC: SOlf' ;!1'2003, Sampl.1c: Sltorage:,, IP'Jn:senraltiolrt, mnd H:m.dllilJtg; 
ER'I['/REAC: SOlf' ;!1'2001, Gc::Jnl::rall Fiic:lldl S:lumtpllilr•g •Guiid:diinuE:s 
ER'l['/REI'I!C SOlf' ;!1'2005, QU!Jllil;)r .A:s~swr<3LIH~e/Quallilt)l Control :SampJl,c:s 
ERT/lRE111,C SOlf' ;!1'206:J, .Ailr S:.!ucn.pl~in;g For :111h:tal~s I(JNJ[OSH 7300• El.4;:menlts) 
:REAC :S.I()Jl' ·il! :W621, Roi:EuJcu;~tl::r C:3ili.braliion 
REA•C :S•D:Jl' ·il! :w~:~O,, RAM[·· liO:p•:~ratiollt 

RESlH.:TS 

Tl~u:: raw ana1;,1ti,c:all data, am1Jlytic:al. mu~:lthods lJLs,ed, aJCLcll s.pc~~dJ[ic ana1;,1tii,,:all ilnJ!4:u:mati~on c:an1 be~: n~::fc;~n:.Jcu:l::dl 
iJot.Ap:p~:~llldiiJt B, REAC lFiilllall Alct;lllytkal. Rc::pmt .. 

3Jl 

'1111u;: 1rc~~sadl::s; lfor th•c: :s;;amnpl1~:s ~~)o,Jllc~:d:,c:cllalt loc:aliiions 2,, 4, :3t1HI. 5 w·c;:rc: lliOltHllc:lte~:d: J;o,Jr cl~lltJiu~: 
pllJr:amcu;~'l:l::r!> 1:1c:st,ed (aJr:s>cmk;, :i~iJCLc:;, ,c:admiwcn., mculllc;~a1Jl). Tllu;: r·c:sul.lts l~or du:: :s>!ucnpJI,es colllc~:d:c~:cll 
lcro:mt llo,:altions ll mnd 3 ·wc;~r·E: lllOltl· .. d,c:t•ec::lt for alll1thc: pmramc:::tc:~rs e::lu:1::pt ;dn.1t:., T:l111;: •C:OilliC)C:JcttraltioJDL 
de::ltc~~d:,c:d lfor •~in.1t: iJn both ·c:a~sllc:s was .. DOO:l.Jcn.iillliglt':Elms p1::r 1::ubii,c: m•~~l:cc:r I(Jclllg/•JctJ),, wihildlt is alls;o IJb•:: 
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3..2 JUIDL(~: 1Jl,, 1992. 

T~!u:~ Jresull:s l)nr IJ!rc:~ s:aulctpks t()Olllc:~c:t,€:d ;atl: ku:a6ons l, 2, mcull 3 1M::re:: JCtOilt··tikt,;:c::lt :f4:u: all 1tlM: 
pmr:amcu:~tc:~J:!; l;,~:st•c:cJl. Tbt;: Jrc:~:!l'lllll;s :fo1r du: SlllllllJlllc:::s: •C:ollk:c:jtc::d lfl:omt loc:~al:ion~s: 4 ancll 5 wc::rt;: JCtOil:· 
cllc::ltc:,c:l: lh1r alll1tlu: pacntm.c:~h:rs ~~::c:t()f:pl: <dJnc .. Tht;: c::oJcu:~:mbalion d[,~:t•c:c:jtc::d for zinc:: iin both •c:asc;~!; was 
.(){](1:1. JCI11g/nct3, w~hiid1 :is aJLso tht: :lL:n.:al}tka] CJ1L:Ia1rtitatiioxt Hmi.t Ute:: :atna~ytic:a:l data is pr~:sc:::ntc::d 
i~n. Table:: l. 

DliSClJS:Sl01N' IOF RESULTS 

J[n two of d1.c;~ bl:lcnlks (tdp blank mculllol: lbllm~tk 'ii!2), du:rc:: wc:::n: 1l[1JiaJCt6l:iabll,;: c:onc:e::tJ.Itratiioms: t[l·lf mr:s.eJJtic:: 
fotmd. Tlu:se:: c:)O•Jcu::c;:ntllnttilons 'IM:~n: .IJillmg/nrl',, 'llihJic:b iis also tlu:: all:al)~tii,c:all el[1JiaJCt6tatioJotllilcnti1:. Shu:~;~ ltbc:. 
ar.s:c:Jcti/,(: value:s: lbr :lill dtc:: :s;cmnJ[llt;:s W•C:Jrc:~ Jl~olt dc::lte::<C:J:,~:ell alt 1tlM: :aultallytic::lil quantiil:atiolll lilmii1t I(NlD), tbc;:sc:: 
v:alue.s clo not afft:c::t tl1(: sample:: rc:s.ul:ts ('lf'abk: 1).. It: is pos.Kibk l:'frat ~ht:sc:: C:(illl<:c:::n~rations. rt:Ku·c::s~:Jll: 
llaboratol]l c:OJltlamiJnal:iion .. 

4.1 Jmnc:~ 10,. 1992 

4 .. 2 

Tbf:. •C:OII.tC:•entratioms of :<dJttc:: d.,;~l:·~:c::ltc:,cJ till the sampl1:~!; lfl:om llotc~ation~s: l axull3 an: low (quant:iit:ationt 
Iim.it:), <md tJ!u::n: W1~:rc:: no ];laJr:euJru::h;~n; d1::t,ec::ltc::d. <3LI: the other :tlttn::1;: loc:atiio:n.:s:.. 'Tlttc:: whrds w1~:rc:: 

vc:1ry vari<3tblc:. (FiglJtn: 2) bul: primarilly c:~amc;~ from1 th•e :s:oufh.wc:::s,lt. S:.amJPUng ku:a6on1 3 ·w:ats in. du:: 
:pal::h. of the: wiind,. aJCtd c::ortsi.(krilctg tJbat tltc:: site;: W'::JLs stu:roundc::d by IJCIOU.lllaixts, sa.mpli111r. Io,::atioll 
Jl ·c:ouLldl :3ilso lhavc:. bec::11. ht du:: palth olf tb1:~ whtd (:S1:~·c: Figmr,f: ll) due:: to po:s~s:iblc:: whtd •c:haJcm~~~:J[lhtg 
dtl);:e:lts. 

Ju•u: ll, 1992 

'Tlttc;: c:om:c::n1tra.lti:ons of ;!iin.1c: cllc:.1tc::,c:l:l::cll i~n1tl~u:: ,s;mc11.pll·c:s :liroicn. Ioc:altions 4 and :S arc:: low (qmmt_italticcnct 
lilmilt), . .amll1tlum:: W1~:n:: Jcto pmr;auJcu::tc:~rs dc::tc:~·c:t~c:d at t:h.1;: otlu:r lthrc::c;~ lkl•l=~atic:m~s;, T1hc::sc:: two :samplc:~s 
awre ~~~~;o the s"tmc;: samples th:~lt. btncll goUc~n w~:l: iin the :raiinsJl:tol~t~l::.r~, aJCtd ~11{:. fil.tc::r c:ass,::ltc::s "iven: 
c:l~mcnged ilot lthe middle:: of 1thc: smnlpllilotg P'~:ri.od. Both lfilt:,::n; tC:ollle::cl:,~:d from. c::adt of du::s1~: 
loc:ation~s: W1e1rc:: analy1:ed as o:ru:~ sample:: J[ll:::r Jl,o~c~atiolll and du:: Jrc:::s:ullt.s, c:alc::ulla1tc::d lhr a tolt:lll 
1/'0lUJclu:.. Th1;: wiln.ds w·e1r·c:~ v:!~dabJ[,~: (lf<]~~lJULn:: ::~)1 but Wt~:rc;: Jp~rimcuri[ly l:)mcn.ing lfrom du: soutJhe::aslt. 
SaJCnrplixtg lo<:atkmts 4 axuJI 5 ·were: iin tbF.: uorthw1::st a:reas of the site::, which is s.uppm.tF.:d ~lY th~: 
wiloull d:3ll:at tba1t w:am ~c:olll::c:ltc:d on s.ilt1;~ •. 
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RE151.C l..ubln;l.ltol~lll. iJtl Jr·~::!iJl~ll,IUS4:: to ERT wod: ;ai!i!iijj;nJm:,c:Jcll: ·I~ J-~54:2,, pn:tvid1::d ;a:IMI~IIIiic::a:l ·s;c:Jr'l'il:l~:li Jfi:11~ 
s;a:nr.tpl4::s ·c:oU:t::c:ltc:d lfh:tn~• du:: :Rilc:llt;urdsc:mt lf:]lats; :s,iil:t::, l:t04:;EaU:d iJtl J:';u·Jk Ciltll,, liJit;dl,, on ll1~mu:: 10,. ll!l~!l(l~ <~end .JI1m~u:: lll,, 
l9!n .. Tbt::sc:: sc::rlrk:t~:!i iilltlrolv1~:cll IJiu:: sub-.. c:on:ltJr;a~c:til~l!!; olf' du:: <Uilaal~ll!Ji!i of ;aai~r !il!UIIll[ltlh:ls. l)mr mm.1::1JLk;, :dJJ!c:,, 4:<aullnctii1Lutll.1, ;am~dl 
JJ,::ad;; du:: p4::d)cllrlcn,:eucu:c:: of ;a: t(]t,I!I./(I~C cllalt;l: 'i'aHcbation: Jn::lri:,~=~~~~; ;ll!ld du:: Jliii',Cl~chuu:tkma of mn. ;a:•u•llyl]ic:al. Jl't::l~'~ltll1t 
SUIJcucnari:!:illl.!!; du:: u:sullts. 

Numbelrol[ 
S;unplh::s, M[altrb: 

17 

ll) T11u:: :r<::mual.lt!i l)mr :d111<1:,. Jl,::;a~d: ;aUlld 1::!11Jn:mniiuJm: Wt::rc:: ][,::ss th.<EIIll 1:lh1:: q[·u.;aul:ltiiltal]icltlll 
llim:il: for aU du:: blanJics .. Con::s;,c:qlJlt::!Cll:lll',. lbll!ucak :s•ubtra1::JtiioJn W!IS n.•clt pte:diltlt111liC:d .. 
Tluc:~:: of tb:1~: !lii'l'c: bhu1Jks bacll 1~•ositi11'1:: 1:c::s.ulilts licur !llrS4~:niic:. at tbc: dl:~u:c::ltiolcl 
liJmtilt. H:owc::•ir,cm,, ;atlll the~: :s;aJCIIJ~'l:'~~ rc~::S>Ill~ltJ!, lfor arsc:::nJl.c: Wtc:1rc:: ltu:m:··dc:::tl:~c:ts. 
Tlr.u::JI'I::l)cl,ll't:~ bl;atnJ~: S1Ulbllr:au:tkmt ~llt;us. ll~ll,lt pc:::d\:n:mu::dl 01r1 tb:t:: ;u·:s~mr.Lk: :eu~mllliSC:~s; .• 

:!.) Tllu:: IClf' illl!ol:nuciUmll: cJJ,::Itc:.t~~tiioJn lliiJnii:ts. W·c:1r;:: itl:Mi·c:d UJ~IOJll a st:udy pc::JrifC:n~JJtu::dl 
by 1I11:: :s;u.lb~::tCJltltral:~ti~nli: llab:n~altc:u~ll· 

:!) Om: of lhc:: bllam1k li]~Jil~:c:: pc:::l'tClcmat l!'t::c:c:l11c::l~!' Villlutc:!i (;ms,t:miic:::: llll '%) w~cl!i 
albo,1·~:: l:h~:: 901l~;, l:o lJI01l~~~ IJin~li:lts.. 'll'bc: dalt<ll v;a][icllaltc:tl' did lOUltlt IC[UlllliJtll l:bc: d<3i!l:8l 

bc:t~~ausc:::; 

a) AU dl:tc: J:c:~s;·uJIIJSi :1\:n: ciJr:!j~:IJti4:: wc:1n:: :n.~cn~L .. d.l::l:•c:c:jts .. 
b )1 Tlr.u:: · bile~Js, ·w:a~!i sma;!ull. eu~ull CltU tlhc:: bi1!~h1 side::, :a1n.d 
c:~cmmc::q1uu::n1tly !ibcltUJldl lltolt :dllc::d. 1tbJ,c: cih:~tc:~c:l:ic:ull liim1i1:s;. 
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